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Finish review 10: 51844 Which of the following is NOT considered a statin-indicated condition? 
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E Flag question Select one: 
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54-year old patient with chronic kidney disease for 2 years and an eGFR of 45 mL/min % 
Abdominal aortic aneurysm in a 30-year-old patient X 
A 41-year-old patient with diabetes * 


A patient with liver failure classified as v = 

Child-Pugh B Rose Wang (ID:113212) this answer is correct. 
Liver failure is not considered a statin-indicated 
condition. 


Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To identify statin-indicated conditions for patients with dyslipidemia. 


BACKGROUND: 


The 2016 Canadian Cardiovascular Society Guidelines for the Management of Dyslipidemia identified a 
number of conditions that place patients at risk of developing cardiovascular disease. Conditions that warrant 
statin use include: 


Clinical atherosclerosis 


Abdominal aortic aneurysm 


Diabetes mellitus (DM) with age > 40 years old, diabetes with > 15-year duration for age > 30 years 
(Type 1 Diabetes Mellitus [DM])), or with the presence of microvascular disease 


Chronic kidney disease > 3 months and have either an eGFR of <60 mL/min or albumin to creatinine 


ratio (ACR) of >3, and LDL-c > 5 mmol/L or documented history of familial hypercholesterolemia and 
age 250 


RATIONALE: 
Correct Answer: 


e A patient with liver failure classified as Child-Pugh B - Liver failure is not considered a statin- 
indicated condition. 


Incorrect Answers: 


* 54-year old patient with chronic kidney disease for 2 years and an eGFR of 45 mL/min - Patients 
with chronic kidney disease for >3 months with an eGFR of <60 mL/min or an albumin-to-creatinine 
ratio (ACR) of >3 mg/mmol are recommended statin therapy. 


+ Abdominal aortic aneurysm in a 30-year-old patient - Patients with an aortic aneurysm >3 cm ora 
previous aortic aneurysm surgery should be prescribed statin therapy. 


* A 41-year-old patient with diabetes - Statin therapy is recommended for patients with diabetes and 


microvascular disease, patients with diabetes at least 40 years of age, and patients with diabetes at 
least 30 years of age with a diabetic history of at least 15 years. 


TAKEAWAY/KEY POINTS: 


Conditions that warrant statin use include: 


e Clinical atharacclaracic 
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* Abdominal aortic aneurysm 


+ Diabetes mellitus (DM) with age = 40 years old, diabetes with > 15-year duration for age > 30 years 
(Type 1 Diabetes Mellitus [DM])), or with the presence of microvascular disease 


e Chronic kidney disease > 3 months and have either an eGFR of <60 mL/min or albumin to creatinine 
ratio (ACR) of >3, and LDL-c > 5 mmol/L or documented history of familial hypercholesterolemia and 
are > 50 years of age 


REFERENCE: 


[1] Anderson TJ, Gregoire J, Pearson GJ et al. 2016 Canadian Cardiovascular Society Guidelines for the 
Management of Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult. Can J Cardiol. 2016 
Nov;32(11):1263-1282 


[2] Pearson, G. J. et al, 2021. 2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults. Canadian Journal of Cardiology, 37, 
1129-1150. doi: 10.1016/j.cjca.2021.03.016 


The correct answer is: A patient with liver failure classified as Child-Pugh B 


RF is a 74-year-old male who presents to his family doctor for an appointment following a scheduled 
abdominal ultrasound. RF's physician wants to discuss the results of the ultrasound, as well as the 
results of his most recent bloodwork. His physician advises RF that while there is no presence of 
ascites, his albumin and bilirubin are quite elevated. He is told he has Child-Pugh Class B moderate 
liver impairment. This comes as quite a shock to RF. His past medical history is significant for 
dyslipidemia, a right total hip replacement, and osteoarthritis of both shoulders. He takes ezetimibe 
10 mg PO QHS and celecoxib 100 mg PO once daily. He has no known drug allergies and his renal 
function is normal. 


Which of the following statements is true? 


Select one: 
RF should be {v — 
Sedan Rose Wang (ID:113212) this answer is correct. Cholestyramine is not 
ezetimibe to absorbed from the gastrointestinal tract and therefore no dosage 
cholestyramine adjustment is required for any degree of hepatic impairment. 


RF should be switched from ezetimibe to a fibrate % 
RF should be switched from ezetimibe to rosuvastatin * 
RF may continue ezetimibe at half the current dose % 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To recognize which medications are safe to use for dyslipidemia in moderate hepatic impairment. 


BACKGROUND: 


Statins are contraindicated in active liver disease or if serum transaminases are persistently greater or equal 
to three times the upper limit of normal. Ezetimibe is not recommended in moderate to severe hepatic 
impairment (i.e. Child-Pugh B or C). Fibrates are contraindicated in hepatic impairment of any degree. 


RATIONALE: 
Correct Answer: 


* RF should be switched from ezetimibe to cholestyramine - Cholestyramine is not absorbed from the 
gastrointestinal tract and therefore no dosage adjustment is required for any degree of hepatic 
impairment. 


Incorrect Answers: 


* RF should be switched from ezetimibe to a fibrate - Fibrates are contraindicated in hepatic 
impairment of any degree. 


* RF should be switched from ezetimibe to rosuvastatin - Statins are contraindicated in active liver 
disease or if serum transaminases are persistently greater or equal to three times the upper limit of 
normal. 


+ RF may continue ezetimibe at half the current dose - Ezetimibe is not recommended in moderate to 
severe hepatic impairment (i.e. Child-Pugh B or C). 
TAKEAWAY/KEY POINTS: 
Cholestyramine may be used in any degree of hepatic impairment. 
REFERENCE: 
[1] HMG-CoA Reductase Inhibitors (Statins). In: Compendium of Pharmaceutics and Specialties. Ottawa, ON: 
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Canadian Pharmacists Association. https://myrxtx.ca. 
The correct answer is: RF should be switched from ezetimibe to cholestyramine 


FP is a 9-year-old female accompanied by her parents visiting her family physician to discuss her 
recent familial hypercholesterolemia (FH) diagnosis. Her past medical history is significant for atopic 
dermatitis and mild exercise-induced asthma for which she uses hydrocortisone 0.5% 1 application 
topical BID PRN and salbutamol 100 mcg 1-2 puffs inhaled QID PRN, respectively. She has many 

i in, clindamycin, and clarithromycin. FP has not yet been started on any 


treatment for FH. 


All of the following statements are true for FP EXCEPT: 


Select one: 


FP should be started on {v P 
EE RAE Rose Wang (ID:113212) this answer is correct. Cholestyramine is 


A es not approved for use in children less than 10 years of age and 
Her aca Neo aoa cal would not be the drug of choice in children with FH. 
FP should be referred to a specialized lipid clinic for further discussion * 


Initiation of treatment requires both clinical judgment and consideration of patient and family x 
preferences 


Statin therapy is generally the drug of choice in children > 10 with familial hypercholesterolemia * 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To better understand treatment considerations of familial hypercholesterolemia (FH) in children. 


BACKGROUND: 


Treating children with dyslipidemia is complex and initiation of therapy requires clinical judgment weighing 
patient and family preferences. If treatment is deemed appropriate, statin therapy, including simvastatin, 
rosuvastatin, and atorvastatin, may be recommended for patients 10 to 17 years of age. Health Canada has 
not authorized an indication for statin therapy in children less than 10 years of age. Cholestyramine may be 
considered for the treatment of FH in children; however, this is not an approved Health Canada indication. 
Ezetimibe may be used in children 12 years of age and older. 


RATIONALE: 


Correct Answer: 


* FP should be started on cholestyramine prior to leaving the physician's office today - 
Cholestyramine is not approved for use in children less than 10 years of age and would not be the 
drug of choice in children with FH. 


Incorrect Answers: 


© FP should be referred to a specialized lipid clinic for further discussion - The guidelines recommend 
children with FH be referred to specialized lipid clinics for further investigation and treatment 
considerations. 


Initiation of treatment requires both clinical judgment and consideration of patient and family 
preferences - Starting a child on treatment for FH should always stem from a conversation had 
between provider, patient, and patient's family. 


Statin therapy is generally the drug of choice in children with familial hypercholesterolemia - If 
treatment is deemed appropriate, statin therapy is generally the drug of choice for children with FH. 


TAKEAWAY/KEY POINTS: 


Statin therapy is recommended in children with familial hypercholesterolemia; the usual age for initiation is 
10 years of age. The management of these patients is complex, and a referral to a specialized lipid clinic 
should be made if possible. 


REFERENCE: 


[1] Roederer GO. Dyslipidemia. In: Compendium of Therapeutics Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrtx.ca. 


The correct answer is: FP should be started on cholestyramine prior to leaving the physician's office today 


LJ is a 45-year-old male who has just been diagnosed with high cholesterol. In addition to drug 
therapy, his physician mentioned focusing on a few lifestyle modifications that may help lower his 
cholesterol levels. LJ admits he does not have the healthiest eating habits; he often orders fast food. 
In addition, when he goes out and has a few drinks with friends, he says he also usually smokes 2-4 
ciaarettes. LJ does not currently take anv prescription medications. however. he takes a dailv 


Question # 15 
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multivitamin and vitamin B12 1000 mcg PO once daily. LJ's physician tells him that his HDL-C level is 
0.9 mmol/L (normal: > 1.20 mmol/L). LJ's estimated creatinine clearance is 75 mL/min. 


All of the following interventions increase high-density lipoprotein cholesterol (HDL-C) EXCEPT: 


Select one: 


High alcohol consumption (>1-2 v 


drinks pen’) Rose Wang (ID:113212) this answer is correct. High alcohol 


consumption decreases HDL. 


Smoking cessation X 
Weightloss X 
Fibratés X 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To understand how various interventions impact HDL cholesterol levels. 


BACKGROUND: 


Various interventions can impact HDL and LDL levels in the body. A low or high LDL level can be associated 
with atherosclerosis. The following interventions have been shown to increase HDL levels (but not necessarily 
provide cardiovascular mortality and morbidity benefit): 


© Resins (mild increase) 
© Statins (mild increase) 
* Fibrates 

* Weight loss 


* Smoking cessation 


High alcohol consumption decreases HDL. 


RATIONALE: 
Correct Answer: 


e High alcohol consumption - High alcohol consumption decreases HDL. 


Incorrect Answers: 
* Smoking cessation - Smoking cessation increases HDL levels. 
* Weight loss - Weight loss increases HDL levels. 


e Fibrates - Fibrates increase HDL levels. 


TAKEAWAY/KEY POINTS: 


Fibrates, smoking cessation, and weight loss can increase HDL levels. High alcohol consumption decreases 
HDL levels. 


REFERENCE: 


[1] Miller M. Raising an isolated low HDL-C level: Why, how, and when? Cleve Clin J Med. 2003, 70(6):553-560. 
https://mdedge files live.s3.us-east-2.amazonaws.com/files/s2fs-public/issues/articles/content_70_553.odf 
[2] Foerster M, Marques-Vidal P, Gmel G et al. Alcohol drinking and cardiovascular risk in a population with 
high mean alcohol consumption. Am J Cardiol. 2009 Feb 1;103(3):361-8. 


The correct answer is: High alcohol consumption (>1-2 drinks per day) 


DB is a 31-year-old male who presents to his famil jan to discuss optimizing his current 
medication regimen. His past medical history is significant for type 1 diabetes and depression. DB was 
diagnosed with diabetes at 9 years old and has been on insulin ever since. He has been taking 
sertraline 100 mg PO QHS since 2017 and his mood is stable. His blood pressure today is 129/75 
mmHg and his heart rate is 75 beats per minute. His creatinine clearance is 80 mL/min and he is told 
his liver function tests are within normal range. DB is allergic to metformin and escitalopram. While 
he admits to being quite sedentary most of the time, he has changed his eating habits recently to 
include some healthier options. 


Which of the following statements is correct? 


Select one: 


DB should be startedon ezetimibe * 
DB should be started on a PCSK9 inhibitor X% 


DB should be started v p : 

PEE aL Rose Wang (ID:113212) this answer is correct. 
Statin therapy is recommended is patients who are 30 years of age and 
older with diabetes for at least 15 years. 


DB should be started on icosapent ethyl * 


Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To apply treatment strategies to manage patients with dyslipidemia. 


BACKGROUND: 


There are many conditions that place patients at high risk of dyslipidemia and therefore would benefit from 
statin therapy. Statin indicated conditions include: 


Abdominal aortic aneurysm 


Chronic kidney disease 


Clinical atherosclerosis 


Diabetes mellitus. Statins are indicated specifically for patients with diabetes mellitus if they have 
microvascular complications or are >40 years old or are 230 years old and have had diabetes for at 
least 15 years duration 


LDL-C greater than 5 mmol/L 


Framingham Risk Score of 220% 


Patients with a Framingham Risk Score of 10-19% and at least one of the following are indicated to begin 
statin therapy for primary prevention: 


+ Low-density lipoprotein cholesterol (LDL-c) of 23.5 mmol/L or 
* Non-high-density lipoprotein cholesterol (HDL-c) 24.5 mmol/L or 
* ApoB 1.2 g/L or 


* Male 250 years of age or female >60 years of age with low HDL-c, impaired fasting glucose, high 
waist circumference, tobacco user or have hypertension 


The guidelines do not recommend a particular statin or dose but do recommend a target of a 50% decrease 
in LDL-C or an LDL-C less than 2 mmol/L. As a result, a moderate-intensity statin dose would be required to 
achieve the targeted decrease in LDL-C. 


RATIONALE: 
Correct Answer: 


* DB should be started on atorvastatin - Statin therapy is recommended in patients who are 30 years of 
age and older with diabetes for at least 15 years. 


Incorrect Answers: 


* DB should be started on ezetimibe - Statin treatment should be initiated first-line in this case, 
Ezetimibe would be the drug of choice had DB already been on maximally tolerated statin therapy. 


œ DB should be started on a PCSK9 inhibitor - Statin treatment should be initiated first-line in this case. 
A PCSK9 inhibitor may be used as an alternative to ezetimibe had DB already been on maximally 
tolerated statin therapy. 


* DB should be started on icosapent ethyl - Icosapent ethyl is recommended in patients with 
atherosclerotic cardiovascular disease receiving maximally tolerated statin therapy and a triglyceride 
level greater than or equal to 1.5 mmol/L. 


TAKEAWAY/KEY POINTS: 

Statin indicated conditions include abdominal aortic aneurysm, chronic kidney disease, clinical 
atherosclerosis, LDL-C greater than 5 mmol/L. Statins are indicated specifically for patients with diabetes 
mellitus if they have microvascular complications or are >40 years old or are >30 years old and have had 
diabetes for at least 15 years duration. 

REFERENCE: 


[1] Pearson, G. J. et al, 2021. 2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults. Canadian Journal of Cardiology, 37, 
1129-1150. doi: 10.1016/j.cjca.2021.03.016 


The correct answer is: DB should be started on atorvastatin 


(Question F: 10 
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Question #: 17 


AM is a 45-year-old patient with a history of hypertension, dyslipidemia, and diabetes. He take 
irbesartan 300mg PO once daily, simvastatin 40mg PO once daily. metformin 1000mg PO BID, and 
sitagliptin 100 mg PO once daily. His LDL-C level came back as 2.5 mmol/L after three months of 
therapy. His cardiologist states that he is considered a high-risk patient for cardiovascular disease. 


What would be the most appropriate recommendation to further lower his LDL? 


Select one: 


Stop simvastatin and start cholestyramine * 

Stop simvastatin. wv 3 

and start high dose Rose Wang (ID:113212) this answer is correct. High intensity statin therapy 

rosuvastatin with either atorvastatin or rosuvastatin should be tried prior to switching to 
an alternative class of medications. 


Add ezetimibe to current regimen % 


Stop simvastatin and start fluvastatin * 


Marks for this submission: 1.00/1.00. 


TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 


To apply dyslipidemia management principles to patients who have not achieved target LDL levels. 


BACKGROUND: 


The goal of therapy for patients at high-risk of developing cardiovascular disease is to decrease low-density 
lipoprotein (LDL-c) to < 2 mmol/L or by > 50% from baseline. AM meets these criteria as they have a history 
of hypertension, dyslipidemia, and diabetes. With an age greater than 40 years of age and having diabetes, 
AM has a statin-indicated condition. 


Statins have the most studied benefit for primary and secondary prevention of cardiovascular events 
compared to other agents for dyslipidemia. Therefore, it would be most beneficial to maintain patients on 
statins if tolerated. Between statins there are differences in potency in relation to lowering LDL-c. 


Statins are categorized according to their LDL-C-lowering potency. Fluvastatin is the least potent statin at 
doses up to 40 mg/day, however, at doses of 80 mg/day, it is considered a moderate intensity statin. 
Lovastatin 20 mg/day, pravastatin up to 20 mg/day, and simvastatin up to 10 mg/day are considered low 
intensity therapy (i.e. LDL-C reduction < 30%). As mentioned above, fluvastatin 80 mg/day is considered 
moderate intensity therapy (i.e. LDL-C reduction 30-50%). In addition, atorvastatin up to 20 mg/day, 
lovastatin and pravastatin up to 80 mg/day, rosuvastatin up to 10 mg/day, and simvastatin up to 40 mg/day 
are also classified as moderate intensity therapy. Lastly, high intensity statin therapy (i.e. LDL-C reduction > 
50%) includes atorvastatin 40 and 80 mg/day, as well as rosuvastatin 20 and 40 mg/day. Rosuvastatin is 
considered slightly more potent than atorvastatin. 


RATIONALE: 
Correct Answer: 


* Stop simvastatin and start high dose rosuvastatin - High intensity statin therapy with either 
atorvastatin or rosuvastatin should be tried prior to switching to an alternative class of medications. 


Incorrect Answers: 


* Stop simvastatin and start cholestyramine - Cholestyramine is considered an alternative option to 
ezetimibe for add-on therapy to optimize LDL-C in patients with a statin-indicated condition. 


Add ezetimibe to current regimen - While ezetimibe would be an appropriate adjunct to statin 
therapy, it is more appropriate to trial a higher intensity statin before adding on a secondary agent. 


Stop simvastatin and start fluvastatin - Fluvastatin is not considered a potent statin. Even at high 
doses, it is not considered high intensity statin therapy. 


TAKEAWAY/KEY POINTS: 


Patients on statin therapy not achieving target LDL-C should consider high intensity statins prior to adding 
‘on agents from different classes. 


REFERENCE: 


[1] Roederer GO. Dyslipidemia. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] Anderson TJ, Grégoire J, Pearson GJ et al. 2016 Canadian Cardiovascular Society Guidelines for the 
Management of Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult. Can J Cardiol. 2016 
Nov;32(11):1263-1282. 

[3] Pharmacist's Letter/Prescriber's Letter. Statin Dose Comparison. Pharmacist's Letter/Prescriber's Letter. 
April 2018. 


The correct answer is: Stop simvastatin and start high dose rosuvastatin 
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DB is a 33-year-old pregnant female who presents to her family doctor with some questions. Her first 
baby is due in just a few weeks and she would like to breastfeed him if possible. Her past medical 
history is significant for dyslipidemia and anxiety. DB takes escitalopram 10 mg PO QHS, a prenatal 
vitamin once daily, and ferrous fumarate 300 mg PO QHS. As per her physician's recommendation, she 
has not been taking her usual cholesterol medication throughout her pregnancy. She has no known 
drug allergies, weighs 72 kg, and is 165 cm tall. Her estimated creatinine clearance is 90 mL/min. 


Which of the following is correct? 


Select one: 


DB should be started on ezetimibe once she delivers the baby in a few weeks % 


Cholestyramine is the only treatment w re F 

that may be considered for DB while Rose Wang (ID:113212) this answer is correct. 

DESAN Resins, such as cholestyramine, may be considered for 
treatment of dyslipidemia in nursing women with 

physician approval. 


Gemfibrozil is the safest option for DB while she is breastfeeding % 
Rosuvastatin is the only statin that may be safely used throughout breastfeeding 3 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To recognize which medications may be considered for dyslipidemia during breastfeeding. 


BACKGROUND: 


Statins, fibrates, ezetimibe, and PCSK9 inhibitors should not be used during pregnancy or while 
breastfeeding. Interrupting dyslipidemia treatment during pregnancy does not impose a significant overall 
risk for patients unless their baseline cardiovascular risk is very high. In this case, there would need to be 
further discussion between patient and provider to determine an individualized treatment plan after 
weighing the benefits versus risks of drug therapy. Resins, such as cholestyramine, may be considered 
throughout pregnancy and while breastfeeding with ohysician approval. Individuals with familial 
hypercholesterolemia or familial chylomicronemia syndrome should have their lipid levels monitored during 
pregnancy, otherwise monitoring is not required, 


RATIONALE: 
Correct Answer: 
* Cholestyramine is the only treatment that may be considered for DB while breastfeeding - Resins, 


such as cholestyramine, may be considered for treatment of dyslipidemia in nursing women with 
physician approval. 


Incorrect Answers: 


* DB should be started on ezetimibe once she delivers the baby in a few weeks - It is not known 
whether ezetimibe is excreted in human breast milk, therefore, it is not recommended for 
breastfeeding women unless the potential benefit of treatment justifies the potential risk to the infant. 


e Gemfibrozil is the safest option for DB while she is breastfeeding - Fibrates are contraindicated 
during pregnancy and while breastfeeding. 


* Rosuvastatin is the only statin that may be safely used throughout breastfeeding - Statins are 
contraindicated during pregnancy and while breastfeeding. 


TAKEAWAY/KEY POINTS: 


Statins, fibrates, ezetimibe, and PCSK9 inhibitors should not be used during pregnancy or while 
breastfeeding. Cholestyramine is the only treatment that may be considered in breastfeeding women. 


REFERENCE: 


[1] Canadian Pharmacists Association (CPhA). Dyslipidemias. In: Compendium of Pharmaceutics and 
Specialties. Ottawa, ON: Canadian Pharmacists Association. https://mynxtx.ca. 


The correct answer is: Chalestyramine is the only treatment that may be considered for DB while 
breastfeeding 


JAis a 45-year-old male patient who comes to your clinic as they have been told by their physician 
they need to decrease their cholesterol. JA's last triglyceride (TG) level was 1.4 mmol/L. JA states his 
physician educated him about a healthy lifestyle and has given him a new prescription for a statin. 


Which of the following laboratory parameters should NOT be used to monitor drug therapy efficacy? 


Question #: 19 


ID: 51755 


Select one: 
Apolipoprotein B (ApoB) * 


Creatine ~~ v EN, F 
kinase (CK) Rose Wang (ID:113212) this answer is correct. Creatine kinase is not an 


appropriate monitoring parameter for statin efficacy. 
LDL-C% 
non-HDL-C % 


Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemias 


LEARNING OBJECTIVE: 


To understand which laboratory parameters are used to monitor drug efficacy in dyslipidemia. 


BACKGROUND: 


The 2021 Dyslipidemia Guidelines recommend that non-HDL-C and apolipoprotein B be used as the primary 
lipid targets for monitoring drug therapy, particularly in patients with triglyceride (TG) levels greater than or 
equal to 1.5 mmol/L. If triglyceride levels are less than 1.5 mmol/L, the recommended monitoring parameters 
are LDL-C, non-HDL-C, and apolipoprotein B. 


LDL is a lipoprotein that serves as a vehicle to transport cholesterol through the bloodstream. Excess LDL-C 
can lead to plaque build up in the artery walls, which increases the risk of cardiovascular and cerebrovascular 
disease. Non-HDL-C is another parameter used when screening for and monitoring patients with 
dyslipidemia. Non-HDL-C is calculated by subtracting the "good" cholesterol (i.e. HDL-C) from the total 
cholesterol (TC) level. Therefore, non-HDL-C is simply the sum of all the unhealthy cholesterol circulating in 
the bloodstream, Apolipoprotein B (ApoB) is commonly found in LDL. It is not routinely tested for in Canada, 
however, it is recommended as an alternative to LDL-C to monitor certain patients with dyslipidemia. ApoB is 
a useful parameter in patients with elevated triglyceride levels since LDL-C may be more difficult to measure 
in these patients. 


RATIONALE: 
Correct Answer: 


© Creatine kinase (CK) - Creatine kinase is not an appropriate monitoring parameter for statin efficacy. 


Incorrect Answers: 


* Apolipoprotein B (ApoB) - LDL-C, non-HDL-C, and apolipoprotein B are the recommended 
monitoring parameters used to evaluate drug efficacy if triglyceride levels are less than 1.5 mmol/L. 


* LDL-C - LDL-C, non-HDL-C, and apolipoprotein B are the recommended monitoring parameters used 
to evaluate drug efficacy if triglyceride levels are less than 1.5 mmol/L. 


e non-HDL-C - LDL-C, non-HDL-C, and apolipoprotein B are the recommended monitoring parameters 
used to evaluate drug efficacy if triglyceride levels are less than 1.5 mmol/L. 


TAKEAWAY/KEY POINTS: 


The Canadian Cardiovascular Society recommends monitoring treatment efficacy using LDL-C, non-HDL-C, or 
ApoB (fasting or non-fasting) if TG < 1.5 mmol/L If TG > 1.5, the guidelines recommend the routine use of 
non-HDL-C or ApoB (fasting or non-fasting) instead of LDL-C as a treatment target. 


REFERENCE: 


[1] Anderson TJ, Grégoire J, Pearson GJ et al. 2016 Canadian Cardiovascular Society guidelines for the 
management of dyslipidemia for the prevention of cardiovascular disease in the adult. Can J Cardiol 
2016;32(11):1263-82. 


[2] Mancini GB, Baker S, Bergeron J et al. Diagnosis, prevention, and management of statin adverse effects 
and intolerance: Canadian Consensus Working Group Update (2016). Can J Cardiol 2016;32(Suppl 7): $35-65. 


[B] Pearson, G. J. et al, 2021. 2021 Canadian Cardiovascular Society Guidelines for the Management of 
Dyslipidemia for the Prevention of Cardiovascular Disease in Adults. Canadian Journal of Cardiology, 37, 
1129-1150. doi: 10.1016/j.cjca.2021.03.016 


The correct answer is: Creatine kinase (CK) 


Which of the following medications should be avoided with rosuvastatin? 


Select one: 
Olanzapine * 
Fluconazole * 
Fluoxetine X% 
Cyclosporine v 


Rose Wang (ID:113212) this answer is correct, Gyclosporme may increase the serum 
concentration of rosuvastatin. 


Question #: 20 
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Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To identify significant drug-drug interactions with rosuvastatin. 


BACKGROUND: 


When considering pharmacotherapy for patients with dyslipidemia, it is important to consider drug-drug 
interactions. Rosuvastatin has fewer drug interactions compared to other HMG-CoA reductase inhibitors but 
still has a few clinically significant drug-drug interactions. 


Concomitant use of cyclosporine and rosuvastatin is contraindicated due to the increased concentration and 
absorption of rosuvastatin when used together. This is likely due to the inhibition of OATP1B1/SLCO1B1- 
mediated hepatic uptake of rosuvastatin. 


Fluconazole often exhibits many drug-drug interactions as it is a strong inhibitor of CYP 2C19 and a 
moderate inhibitor of CYP 3A4 and CYP 2C9. Fluconazole has not been found to have any drug interaction 
with rosuvastatin. 


Fluoxetine is a substrate of CYP1A2 (minor), CYP2B6 (minor), CYP2C19 (minor), CYP2C9 (minor), CYP2D6 
(minor), CYP2E1 (minor), CYP3A4 (minor) and an inhibitor of CYP2C19 (moderate), and CYP2D6 (strong). No 
drug-drug interaction between rosuvastatin and fluoxetine has been demonstrated, 


Olanzapine does not have any drug interactions with rosuvastatin. 


RATIONALE: 
Correct Answer: 


* Cyclosporine - Cyclosporine may increase the serum concentration of rosuvastatin. 


Incorrect Answers: 
* Olanzapine - Olanzapine does not interact with rosuvastatin. 
* Fluconazole - Fluconazole does not interact with rosuvastatin. 


Fluoxetine - Fluoxetine does not interact with rosuvastatin. 


TAKEAWAY/KEY POINTS: 


Cyclosporine use with rosuvastatin is contraindicated due to increased concentration and absorption of 
rosuvastatin when used together. 
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The correct answer is: Cyclosporine 


All of the following should be included in a dyslipidemia screen EXCEPT? 


Select one: 
Non-HDLc X% 
Apolipoprotein BX 
Glucose % 


Creatinine w 


kinase Rose Wang (ID: 113212) this answer is correct. Creatinine kinase is not necessary 


for a dyslipidemia screen. 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Dyslipidemia 


LEARNING OBJECTIVE: 
To recognize laboratory parameters to be measured in a dyslipidemia screen. 


BACKGROUND: 


Dyslipidemia occurs when there is high low-density lipoprotein (LDL), triglycerides (TG), total cholesterol (TO, 
or low high-density lipoproteins (HDL). The LDL cholesterol levels are directly linked to the development of 
atherosclerosis which increases the risk of MI, stroke, and cardiovascular mortality. 


Screening for triglycerides should be done for men and women over the age of 40, or when a woman is 
postmenopausal. Individuals should be screened regardless of age if they have any of the following 
conditions: 


Clinical evidence of atherosclerosis 


* Abdominal aortic aneurysm 


Diabetes 


œ Atrial hypertension 


Cigarette smoking 


© Family history of premature CVD (men under 55, or women under 65 years of age) 


Stigmata of dyslipidemia 
* CKD 
* BMI over 30 


Inflammatory disease 


HIV infection 
© Erectile dysfunction 
e COPD 


Hypertensive disease of pregnancy 


Screening should include: 


* History and physical examination 


Standard lipid panel (non-fasting) 
e Non-HDL-C 


Glucose 
* e-GFR 
* Apolipoprotein B 


Urine albumin: creatinine ratio 


Drug causes of hyperlipidemia include: 


Thiazide diuretics 


Bile acid resins 


Azole antifungals 


Hormone replacement therapy 


Oral contraceptives 


Corticosteroids 


Isotretinoin 


Mirtazipine 


Atypical antipsychotics 


Pratease inhibitors 


Other causes of hyperlipidemia 
* High alcohol intake 
e Pregnancy 
* CKD 
© Liver disease 
* Hypothyroidism 


* Metabolic syndrome 


The Framingham Risk Score (FRS) is used to estimate a patient's 10-year risk of developing CVD. The FRS 
takes into account age, gender, total cholesterol, HDL cholesterol, smoking status, diabetes diagnosis, 
systolic blood pressure, whether or not the patient is being treated for high blood pressure. Limitations to 
the FRS include: unable to apply to different ethnicities, cannot be used in CKD, and does not accurately 
predict the risk for young, elderly, or female patients. A FRS of < 10% is low risk and indicates no 
pharmacotherapy needed, Intermediate risk is FRS of 10 - 19%, and high risk is a FRS >20%. The following 


ara ctatin indicatad canditinne 


e Clinical atherosclerosis 


* Abdominal aortic aneurysm 


* Diabetes with age over 40, or age over 30 but duration of diabetes over 15 years, or microvascular 


disease 


e CKD 


e LDL-C > 5 mmol/L 


Non-pharmacolagical interventions for the treatment of dyslipidemia include: 


e Smoking cessation 


* Diet change (i.e. replacing saturated fats with polyunsaturated fats, following a Mediterranean diet, 
following the DASH diet, eating lots of fruits and vegetables) 


* 150 minutes of moderate-vigorous aerobic physical activity per week 


Drug Therapy and Targets 


CKD 
LDL-C > 5 mmol/L 


( Category | Initiate Pharmacotherapy If: [ Target 
+ FRS>20% LDL-C < 2 mmol/L or 50% 
decrease from baseline or 
Priman « Intermediate FRS 11 - 19% and LDL-C > 3.5 ApoB < 0.8 g/L or non-HDL-C 
ALEM mmol/L or non-HDL-C >4.3 mmol/L or ApoB > 1.2 <2.6 mmol/L. 
g/L or men over 50/women over 60 and one The target for individuals with 
additional CVD risk factor LDL-C > Smmol/L is a 50% 
reduction in LDL-C. 
+ Clinical atherosclerosis 
+ Abdominal aortic aneurysm 
Statin + Diabetes with age over 40, or age over 30 but 
Indicated duration of diabetes over 15 years, or 
Conditions microvascular disease 


For individuals with CKD, it is recommended to treat with a statin alone or a statin + ezetimibe to reduce CVD 
events in those aver the age of 50 not receiving dialysis or transplant. For individuals undergoing dialysis, 
lipid-lowering agents do not need to be initiated but statin therapy can be continued if the individual is 
already on it before starting dialysis. Statins alone are recommended for individuals post-transplant. 


Medications for the Treatment of Dyslipidemia 


Í Class l Examples [ Adverse Effects Comments 
Myopathy, myositis, rhabdomyolysis. 
i Increased risk of muscle issues with 
Feee a elderly, female, small body frame, 
ER RE ' renal insufficiency, diabetes, 
Statins ie astatin, x hypothyroidism, drug interactions, Fir e for the treatment of 
ean combination lipid-lowering agents. dyslipidemia 
alora tatih, The lowest risk is with fluvastatin, 
Na pravastatin, and atorvastatin. It is 
bestto use high potency statins at 
the lowest dose. 
Fibricacid Fenofibrate Dyspepsia, increased liver enzymes, Most potent for triglyceride 
derivatives abdominal pain, dizziness, rash lowering 
Shotesicr| Soran Upper respiratory tract infection, Add on if target LDL not met 
te headache, myalgia, and back pain. with statin monotherapy 
Constipation (dose-related in Take with water and fiber, 
r í approximately 20% of patients), separate from other 
pian act e bloating and flatulence (abates with medications. Used in patients 
a continued therapy), nausea, gas, who remain above target on 
upper abdominal pain statin/ezetimibe combo 
Not recommended in 
combination with statins for 
Niacin Niacin Flushing, headache, rash CVD prevention in those who 
have achieved target LDL-C 
Administered 
subcutaneously. Decreases 
PCSK9 Back pain, muscle pain, i LDL, and used in those with 
inhibi Evolocumab nasopharyngitis, URTI, UTI, fatigue, on i 
inhibitor nausea end cognitive impairment familial hypercholesterolemia 
anced) p: * with LDL-C above target 


gespite max staun werapy 


RATIONALE: 
Correct Answer: 

e Creatinine kinase - Creatinine kinase is not necessary for a dyslipidemia screen. 
Incorrect Answers: 

e Non-HDLc - Non-HDLc should be included in a dyslipidemia screen. 

* Apolipoprotein B - Apolipoprotein B should be included in a dyslipidemia screen. 


e Glucose - Glucose should be included in a dyslipidemia screen. 


TAKEAWAY/KEY POINTS: 
Screening should include: 


* History and physical examination 


Standard lipid panel (non-fasting) 
e Non-HDL-C 


Glucose 
e e-GFR 
e Apolipoprotein B 


Urine albumin: creatinine ratio 
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The correct answer is: Creatinine kinase 
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